Transforming growth factor beta differentially regulates expression of integrin subunits in guinea pig airway epithelial cells.
The integrin family is composed of a large number of heterodimers, each one mediating distinct interactions with extracellular matrix and/or cell surface ligands. The expression of integrins appears to be tightly regulated in vivo, but the mechanisms by which cells control the formation and surface expression of specific pairs of subunits have not been well characterized. Two integrin subunits, the alpha subunit alpha v, and the beta subunit beta 1, could pose special problems in regulation because of their capacity to associate with multiple partners. In the present study, we have examined the effects of the cytokine transforming growth factor beta 1 (TGF-beta 1) on the expression of alpha v- and beta 1-containing integrins in primary cultures of guinea pig airway epithelial cells, e.g. cells that we have previously found to express multiple potential partners for both alpha v and beta 1. TGF-beta 1 increased the surface expression of both alpha v- and beta 1-containing heterodimers after periods of stimulation from 24 to 72 h. These increases in surface expression were associated with significant increases in the concentrations of mRNA encoding each of the partners of alpha v and beta 1, but with only minimal increases in mRNA encoding alpha v and beta 1 themselves. Airway epithelial cells metabolically labeled with [35S]methionine during stimulation with TGF-beta 1 demonstrated only a minimal increase in the synthesis of new alpha v protein at a time when synthesis of alpha v's beta subunit partners and surface expression of alpha v-containing heterodimers were dramatically increased. These data suggest that, at least in some cells, promiscuous integrin subunits (both alpha and beta) may normally be synthesized in excess. Thus, the surface expression of specific integrin heterodimers can be regulated primarily through regulation of the synthesis of the specific partners of these subunits.